Revision Notes
Chapter - 1
SETS

Set: A set is a well-defined collection of objects.
Representaiton of sets: (i) Roster or Tabular form, (ii) Rule method or set builder
form.

Types of sets:

Empty set: A set which does not contain any element is called empty set or null set
or void set. It is denoted by ¢¢ or { }.

Singleton set: A set, consisting of a single element, is called a singleton set.

Finite set: A set which consists of a definite number of elements is called finite set.
Infinite set: A set, which is not finite, is called infinite set.

Equivalent sets: Two finite sets A and B are equivalent, if their cardinal numbers
are same, .i.e, n(A)=n(B)n(A)=n(B).

Equal sets: Two sets A and B are said to be equal if they have exactly the same
elements.

Subset: A set A is said to be subset of a set B, if every element of A is also an
element of B. Intervals are subsets of R.

Proper set: If Acc B and A ## B, then A is called a proper set of B, written as
A cc B.

Universal set: If all the sets under consideration are subsets of a large set U, then U
is known as a universal set. And it is denoted by rectangle in Venn-Diagram.

Power set: A power set of a set A is collection of all subsets of A. It is denoted by
P(A).

Venn-Diagram: A gepmetrical figure illustrating universal set, subsets and their
operations is known as Venn-Diagram.

Union of sets: The union of two sets A and B is the set of all those elements which
are either in A or in B.

Intersection of sets: The intersection of two sets A and B is the set of all elements
which are common. The difference of two sets A and B in this order is the set of
elements which belong to A but not to B.

Disjoint sets: Two sets A and B are said to be disjoint, if ANB=¢ANB=4¢.

Difference of sets: Difference of two sets i.e., set (A - B) is the set of those elements
of A which do not belong to B.

Compliment of a set: The complement of a subset A of universal set U is the set of
all elements of U which are not the elements of A. A'=U - A.

For any two sets Aand B, AUB)=A'NB'and (ANB) =A"UB

If A and B are finite sets such that AN B = @, then

n(AuB)=n(A) +n (B).

IfA NB# @, then

nAuB)=n(A)+n(B)-n (AN B)



Q1. In a survey it is found that 21 people like product A, 26 people like product B and
29 like product C. If 14 people like product A and B, 15 people like product B and C,
12 people like product C and A, and 8 people like all the three products. Find

(i) How many people are surveyed in all?
(ii) How many like product C only?
Ans. Hint : Let A, B, C denote respectively the set of people who like product

A, B, C.
A B

/3N

C

a, b, c, d, e, f, g— Number of elements in bounded region
(i) Total number of Surveyed people=a+b+c+d+e+f+g=43

(ii) Number of people who like product C only = g = 10

2. A college awarded 38 medals in football, 15 in basket ball and 20 in cricket. If
these medals went to a total of 50 men and only five men got medals in all the three
sports, how many received medals in exactly two of the three sports?

Ans. people got medals in exactly two of the three sports.

Hint :

F

B
(N
C
f=5
a+b+f+e=238
b+c+d+f=15

e+td+f+g=20

atb+c+td+e+f+g=>50



we havetofind b+d + e

3.There are 200 individuals with a skin disorder, 120 had been exposed to the
chemical Ci1, 50 to chemical Cz, and 30 to both the chemicals C: and Cz. Find the
number of individuals exposed to

(1) chemical Ci1 but not chemical C2
(2) chemical C2 but not chemical C:
(4) chemical C: or chemical C2

Ans. A denote the set of individuals exposed to the chemical C; and B denote the set of
individuals exposed to the chemical C,

n(U) = 200, n(A) = 120, n(B) = 50, n(ANB) = 30
(i) n(A-B) = n(A) - n(ANB)

=120-30=90

(ii)n(B-A) = n(B) - n(AnB)

=50-30 = 20

(iii)n(AUB) =n(A)+ n(B)-n(AnB)

=120+50-30

=140

4.In a survey it was found that 21 peoples liked product A, 26 liked product B and 29
liked product C. If 14 people liked products A and B, 12 people like C and A, 15
people like B and C and 8 liked all the three products. Find now many liked product C
only.

Ans.a+b+c+d=21

b+c+e+f=26

c+td+f+g=29



b+c=14,c+f=15c+d =12
c=8
d=4,c=8f=7b=6,g2=10,e=5,a=3

like product c only = g = 10

5.A college awarded 38 medals in football, 15 in basketball and 20 in cricket. If these
medals went to a total of 58 men and only three men got medal in all the three
sports, how many received medals in exactly two of the three sports?

Ans. Let A, B and C denotes the set of men who received medals in football, basketball and
cricket respectively.

n (A) =38, n (B) = 15, n (C) = 20

n(AuBUC)=58andn(ANBNC)=3

n(AuBUC)=n(A)+nB)+n(C)-n(ANB)-nBNC)-n(CNA)+n(ANBNC)
58=38+15+20-(a+d)-(d+c)-(b+d)+3

18=a+d+c+b+d

18=a+b+c+3d

18=a+b+c+3x3

9=a+b+c

6.In a survey of 60 people, it was found that 25 people read news paper H, 26 read
newspaper T,

26 read newspaper I, 9 read both H and I, 11 read both H and T, 8 read both T and I, 3
read all three

newspaper. Find

(i) The no. of people who read at least one of the newspapers.
(ii) The no. of people who read exactly one news paper.
Ans.a+b+c+d=25

b+c+e+f=26



c+td+f+g=26

c+d=9
b+c=11
c+f=8
c=3

f=5,b=8,d=6,c=3,g=12
e=10,a=8
(i)at+b+c+d+e+f+g=252

(iija+e+g=30

7. In a survey of 100 students, the no. of students studying the various languages
were found to be English only 18, English but not Hindi 23, English and Sanskrit 8,
English 26, Sanskrit 48, Sanskrit and Hindi 8, no language 24. Find

(i) How many students were studying Hindi?

(ii) How many students were studying English and Hindi?

Ans. U= 100,a = 18
a+e=23e+g=2=8
a+e+g+d=26
e+g+f+c=48

g+f=28
so,e = 5g = 3,d =0,f = 5c¢ = 35
@Ahd+g+f+b=0+3+5+ 10 = 18

(iDd+g=0+3=3




8. In a class of 50 students, 30 students like Hindi, 25 like science and 16 like both.
Find the no. of students who like

(i) Either Hindi or science

(ii) Neither Hindi nor science.

Ans. Let U = all the students of the class ,H = students who like Hindi

S = Students who like Science

(n(HUS)=nH)+n(S)-nHNYS)

=30+25-16

=39

(i) n (H'NS)=n (HU S)’

=U-nHUYS)
=50-39
=11

9.In a town of 10,000 families, it was found that 40% families buy newspaper A, 20%
families buy newspaper B and 10% families buy newspaper C. 5% families buy A and

B, 3% buy B and C and 4% buy A and C. If 2% families buy all the three papers. Find

the no. of families which buy

(i) A only (ii) B only (iii) none of A, B, and C.
Ans. x +a+ c+d=4000
y+a+d+b=2000

z+b+c+d=1000

a+d=500,b+d=300,C+d=400d =200

A t3

On Solving a = 300, b = 100, ¢ = 200
(i) x = 4000 — 300 — 200 — 200 = 3300

(ii) y = 2000 — 300 — 200 — 100 = 1400



(iii) z = 1000 — 100 — 200 - 200 = 500
None of these = 10,000 — (3300 + 1400 + 500 + 300+ 100 + 200 + 200)
= 10,000 - 6000

= 4000

10.Two finite sets have m and n elements. The total no. of subsets of the first set is
56 more than the total no. of subsets of second set. Find the value of m and n.

Ans. Let A and B be two sets having m and n elements respectively
no of subsets of A = 2m

no of subsets of B = 2»

According to question

2m = 56 + 2n

2m - 2n =56

2n (2mn — 1) = 56

on (2mn — 1) = 23 (23 - 1)

2n =23
n=3

m-n=3
m-3=3



UNIVERSITY QUESTION UNIT VI
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13. (a) Evaluate nydx dy over the region in

the positive quadrant for which
X+y<1. 7%

(b) Find the volume under the plane ~
X+y+z=6 and above the triangle in the
Xy-plane bounded by 2x=3y, y=0, x=3,

7%2

2016

3,2
5. Evaluate L j; xy(l+ x+ y)dxdy.

12. (a) Find the area between the line y=x and

curve y = v2 enclosed in first quadrant.

(b) Evaluate by changing the order of

integration :

jg I\/ﬁ xdxd, Vv

X x2 +)"2 :



2017
7. Evaluate JIr3drd6 over the area bounded be-

tween the circles r=2cos 0 & r=4cos 0

13. (i) Evaluate the double integral

b a2 2
a
j (x +y)? dxdy

_a -
=S 2

(i) Evaluate the triple integral
[ll(x24+y?+22) dx dy dz where R denotes

the region bounded by x=0, y=0, =0

and x+y+z =a, a>0

2018
5. Evaluate Lﬂz E " rdOdr. 3
10. Change the order of integration : 15

[ 4x, yydedy



11. (a) Evaluate I: _L‘H La_x-y x* dxdydsz. 7Y%

1 px®
(b) Evaluate _‘0 L; e’ *dxdy. 7%

2019
2 (3
5. Evaluate the triple integral _[; Il de dydz.

7. Find the area of the region bounded by the circle
x? + y2 = a2, by double integration.

13. (1) Evaluate the double integral

El‘(a 5 2ydxdy Also mention the

region of integration involved in this double
integral.

(i) Prove that the value of triple integration :

LI e s -
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UNIT IV University Questions

27 March 2020 08:31 AM

2015
4. Ifu=xlogy, show that 4
d*u o
oXay odyaox
7. Verify Euler's theorem when 72

f(x,y,z)=3x%yz+5xy?z+4z*
11. (a) Determine the points where the func-

tion x’+y3-3axy has a maximum or

minimum., : 7V

(b) Ifu = f(y-z, Z-X, X-y), prove that

du du  éu
B TR 72

2016

c,

_2+ >
3. Findi,iff=ye‘* 7).,
ox



i 8

2017

2 X

y .

431X +3

If u=sn : > , show that x@{v?—q:tanu.
x+y x oy

(a) If x=rcosO, y=rsin0, show that :

2 2
or or
e fErd o
o (5)+(%)
620 8%0

(n) ~2 6y2 o

C—

(b) Find the minima and maxima of

xy(a—-x-y).

| au
If U = f(y/x), show that X -+ v =0

X

Change the independent variable x to z in

the equation
2
(1+x2)zg;(% +2><(1+x2)%+y=x by the sub-
stitution x = tan z
(i) If v=f (x-y, y-%, Z-X), then prove that

avavav
6xayaz

=0




R a

(i) If u=log>—Y_ show that

X +Y
ax ay
2018
4. K= tan"[-)i), show that x-al+y2u—=0. 3
X ox ~ oy

8.  Show that sin x(1+ cosx) isa maximum at x = g 7%

2

: d
13. (a) Transform the equation x4[ﬁ}+a2y=0
X

Kool 1
by the substitution x =-—. 7%
z

(b) If f(x)= log(1 )show that : 7%

fx)+f()= /{"”]
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4. Ifu=f (%) then prove that :

Ou Ou

—+y—=0
Yor L ay
I11.(1) Discuss the maxima or minima of the
function :
(42
U=xy+|—|+ —J
X y
i} (x%+y%)
() Ifu= logL - J then prove that :
Ou Ou
X—+y—=1

Ox ~ Oy
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